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M. Plateau's Answer to Objections, ~c. 4S9 

same milk left for comparison in the same room was mouldy9 
having a strong cheesy smell, and being of course curdled. 

3. Some pieces of meat, unboiled potato, and unboiled cab- 
bage stalk, were put into water, and into a saturated solution 
of subearbonate of soda at the same time, viz. in the beginning 
of January 1838. It is needless to say, that after a few weeks 
the animal and vegetable matter put into water began to grow 
putrescent; the piece of cabbage stalk and potato gradually 
breaking down and (so to speak) actually dissolving in the li- 
quid ; whereas those preserved in soda are even at the pre- 
sent time, April 18S9, perfect in shape, and almost as hard as 
whenjfrst Fur in. It is .tstonishing that the piece of cabbage 
stalk should have remained so hard as it is. 

It seems clear from these experiments that subcarbonate of 
soda prevents two kinds of decay or decomposition to which 
animal and vegetable matter is subject; first, that kind of 
decay which is attended with the growth of mould ; and se- 
condly, that kind of decay which Froeeeds further, and is 
synonymous with a complete dissolution of particles. Whether 
these be but deg.rees of each other, or be essentially different, 
we do not now require: it is sufficient for our purpose that 
the decay attended with the growth of mould is very ana- 
logous to that attended with the growth of fungus, or the rot 
(dry-rot, as it appears to be called, but perhaps improperly) 
of wood. It seems hence extremely probable that subcarbo- 
nate of soda which stops the one, would stop the other; but 
to establish this point with certaintg], would of course require 
that experiments should proceed .for ~lears in a fungus pit , --  
as that of Woolwieh. Nevertheless, the extreme probabilitu 
that soda has an anti-dry-rot power must add to its value, 
though employed solely as an anti-inflammable. 

LXVI.  Answer to the Objeetions published against a general 
Theor~t of  the Visual Appearances which arise from the Con- 
templation o f  Coloured Objects. By J. PLATEAU, Professor 
at the University of  Ghent. 

[Continued from p. 340, and eoneluded.] 

S I R  David Brewster also has honoured my theory of acci- 
dental eolours, by attacking it (see L. & E. Phil. Mag., 

May 18S4, page 353). I shall here quote the passage. 
" The influence of strong light in rendering the retina par- 

tially insensible to red rays, even when these rays fall upon 
a part of the membrane which has not been directly acted 
upon by the strong light, has been finely shown by the ex- 
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440 M. Plateau's Defence o f  his Theor 9 of  the Visual 

periment of Dr. Smith of Fochabers "~, and I have mentioned 
in a former paper t that a stick of red sealing-wax may be 
thus made to appear of a dark liver-brown colour. 

" I f  we apply the strong light to the'eye when the sensibility 
of the retina has been locally diminisl~ed by looking at a red 
object, a totally insensibility to red light will be produced. 
In order to observe this curious result in perfection, let the 
eye be steadily fixed for some time upon a seal of red wax 
which reflects white light from all its elevated parts. When  
the eye has been so fatigued that it would see a bright acci- 
dental green, bring a candle close to the excited eye+,+ and 
so near its axis that the red seal will be seen by rays which 
pass near the flame of the candle. W'hen this is done, the red 
wax seal will be converted apparently into a seal of black 
wax, the lights reflected from its elevations being still di- 
stinctly seen. ']'his experiment, when successfully made, af- 
fords one of the most remarkable optical deceptions with 
which I am acquainted. 

" The method now described of eliminating the impression 
of the primitive or exciting eolour leads us to a very import- 
ant determination in the theory of accidental colours. I en- 
deavoured long ago to show from analogy, as well as from 
the evidence of experiment, that the vision of the primitive 
and the accidental colour is contemporaneous~ in the same 
manner as the fundamental and the harmonic sound are heard 
contemporaneously by the ear. That  this is the ease may be 
shown in the following manner. When the eye is fatigued 
with the excitation of the red seal, a faint green phosphores- 
cent-looking light covers for a while the surface of the red 
seal, occasionally overpassing its margin, showing, in the 
clearest manner, that the accidental green is seen at the same 
time with the exciting red. The effect of this vision of the 
green is to make the red appear much paler by its admixture 
with it'. The red and green tend to produce whiteness; but 
as the direct red greatly predominates over the accidental 
green, the result is always a pale red. But when a brilliant 
light is brought neat" the excited eye so as to extinguish com- 
pletely the red rays, the phosphorescent green appears alone ; 
and thus we have ocular demonstration that the accidental 
green is not the light of a white ground deprived of the red 
rays to which the eye has been rendered insensible, but is a 
colorifie impression generated in the retina itself~ and super- 
added to the whiteness of the ground in the case when the 

Phil. Mag., vol. i. p. 250. '~ Ibid. p. 17~. 
~; In this experiment, tile other eye must be coloured. 
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Appearances frora the Contemplation of  Coloured Objects. 441 

eye is turned from the exciting eolour to a white object. These 
results are obviousl3t incompatible with the theory of  accidental 
colours recently published by M. Plateau." 

This is a very ab rup t  conclusion, and the author will, I 
trust, permit me to consider how far it is grounded'~. 

Before we come to the experiment of the red seal; let us 
first examine this other fact related, as we have seen, by Sir 
David Brewster, namely, that during the contemplation of a 
red object, the eolour of this object appears to grow paler, o7" 
to mix itself up with a little white. Certainly, if this fact was 
to be admitted in the full extent which the author attributes 
to it, its explanation in my theory would be difficult. But let 
us look into the matter more closely. In order to observe an 
accidental colour, the process frequently employed is to place 
the eoloured object which must produce the phmnomenon, 
upon a white ground. In this circumstance indeed, it seems 
that, by a prolonged contemplation, a little white mixes itself 
with the eolour of that object; and it is, no doubt, in this 
manner that Sir David Brewster has operated. But, if we 
wish to notice the effect that a prolonged contemplation may 
have on the aspect of  an object, is it not evident that the latter 
must be insulated from every extraneous influence, that it must 
be seen alone, or, in other terms, be placed upon a black 
ground? Now, in this case, the result is very different: the 
colour of the object, instead of growing paler, or blending 
itself with white, becomes, on the contrary, darker, or blends 
itself with black. The  following facts leave nothing to doubt 
in that respect. 

" I f  we look," says Buffon'~', " for a length of time at a 
white spot upon a black ground, we shall see the white spot 
lose its colour." Now whiteness which loses its colour, what 
is it but whiteness which becomes dark? 

Instead of the white object observed by Buffon, substitute 
one of any colour, for instance, a piece of red paper, placing 
it as before on a black ground ; and, the better to judge the 
effect, employ an object of comparison. After having looked 
for a length of time at the red paper, the eye being invariably 
fixed on the same point, place close to this paper, and with- 
out altering the position of the eye, another piece of the same 
coloured paper. I t  is obvious that the image of this latter one 

* I have answered that article of Sir David Brewster, above two years 
ago, in my detailed memoir, pages 29 and 56 ; but I deem it expedient now 
to renew this subject, with the intention of bringing together my answers 
to all the objections with which I have become acquainted. I shall besides 
consider the matter in a new point of view. 

t Mere. of the Aead. of Sciences of Paris, 1743, p. 153. 
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6 ~  M. Platean's De fence of hls Theo~ of the Visual 

falling on another part of the retina, the same may serve to 
establish a comparison, and allow you to appreciate the ap- 
parent alteration that the eolour of the first object has under- 
gone. Now this alteration is by this means rendered ex- 
tremely sensible : the colour of the paper which has produced 
a prolonged impression, appears much darker than that of 
the other. I t  is therefore to be seen that we must attribute 
the effect observed by Sir David Brewster to the influence of 
the ground upon wbich the object is placed. I will quote, on 
that subject, a fact related by Scherffer : in describing a series 
of experiments, the view of which was to verify the effect 
pointed out by Buffon, and in which he looked at the object 
for a long time, he thus expresses himself (§ 16 of his me- 
moir) : " W h e n  I looked at white spots upon coloured paper, 
they seemed slightly tinted in the interior of their periphery 
with the eolour of the ground. I would not, however, war- 
rant that this effect always takes place." It  appears then that 
from a prolonged contemplation there may arise, on the part 
of the retina occupied by the image of the object, an impres- 
sion of the colour which surrounds that object. This can be 
ascertained by the following process, which renders the effect 
very intense. Place on a sheet of red paper exposed to a 
clear day-light, a small square of gray paper of such a tint 
as will appear neither paler nor darker than that of the sheet. 
Mark a black point in the middle of that small square, and 
keep your eyes fixed on this point for a sumcient length of 
time. You will shortly see on the square a feeble red hue 
manifest itself, which acquires more and more intenseness, 
according as the colour of the sheet appears to darken. Now, 
when a red object is placed on a white surface, the feeble tint 
of whiteness which seems to blend itself with the colour of 
that object, becomes a necessary consequence of the facts 
above mentioned. It  remains to be shown in what manner 
these facts relate to my theory. 

I f  accidental colours are owing to a reaction of the retina, 
it must be necessarily admitted that, during the contemplation 
of the object, a tendency to the reaction develops itself, that 
is to say, that the retina opposes to the action of coloured 
rays a certain progressive resistance; for we cannot conceive 
a reaction where there was no resistance. Now, this pro- 
gressive resistance, or tendency more and more intense to 
constitute itself in the opposite state from which results the 
sensation of the accidental colour, must necessarily manifest 
itself by a gradual falling off in the apparent brightness of 
the object looked at. Thus, in the first place, is derived fi'om 
my theory, as a necessary consequence, the fact that an object 
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Appearances from the Contemplation o f  Coloured Objects. ¢~S 

insulated from every lateral influence, and contemplated for a 
long time, seems to become gradually darker. 

During the prolonged contemplation of an insulated ob- 
ject, there are consequently two contrary forces in presence 
of each other, namely, the action of direct light, and the op- 
posite effbrt of the retina. As long as the first force predo- 
minates, the eye feels the sensation of the direct colour, al- 
though more or less faded. But if by any cause whatever, 
the second force becomes overpowering, then the opposite 
sensation manifests itself, and the complementary colour is 
perceived. It is thus, for instance, that the experiment of 
the red seal is naturally explained : the strong light placed 
close to the eye paralyses the action of the red rays emanating 
from the seal, and the effort of reaction of the retina being 
then overpowering, the greeh accidental colour shows itselt. 
In a certain point of view, as may be seen, Sir David Brew- 
ster's theory and mine approach each other ; and indeed, in 
the first place, they have that in common, that they consider 
the accidental eolour as owing to an impression of a peculiar 
nature, which is spontaneously generated in the organ, and not 
as the result of a relative insensibility to certain rays. On the 
other hand, according to Sir David Brewster, the accidental 
colour unfolds itself on the retina during the contemplation of 
the direct colour, and combines itself with this latter; and, 
according to me, the opposite effort of the retina, whence re- 
suits the negative sensation as soon as that effort ceases to be 
counteracted, likewise unfolds itself during the contemplation 
of the direct colour, and combines itself in some respect with 
this latter, neutralizing it partially. But only, Sir David 
Brewster maintains that the combination of the two sensa- 
tions produces whiteness, whereas I have shown that, upon 
an object insulated fi'om every lateral influence, the result is 
on the contrary blackness. 

At present it must be ascertained how my .theory accounts 
for these lateral influences which tend to give the object a 
shade of the colour of the ground whereon it rests. 

Let us primarily remark that, at the first sight, this fact 
seems in opposition with those composing the second section 
of which I have spoken at the beginning of this article, and 
constituting, on the retina, the passage to the normal state 
with regard to space. If~ in fact, we bring together the ex- 
periments made on the ph~enomena of simultaneousness by 
Rumford ~, Meusnierj-, Prieur:~, &c., and the results ob- 

Philosophical Transactions, 1794. 
t Meusnier's Experiments are related by Monge (Ann. de Chimie, tome 

iii. 1789.) ~ Annales de Chimie, tome liv. 
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444 M. Plateau's Defence of his Theory of the Visual 

rained by M. Chevreul ~', we shall come to this conclusion; 
that, whenever an object of small dimensions is placed upon 
a large eoloured surface, the small object must take a tint 
more or less intense complementary to the colour of this sur- 
face t ,  and not one identical to that colour. 

But there is an essential difference between the circum- 
stances in which these two ph~enomena, apparently irrecon- 
cilable, are produced; for the one is the result of an instan- 
taneous contemplation, and the other of a prolonged contem- 
plation. In fact, by repeating the experiments which relate 
to the appearance on the small object of  a tint complementary 
to that of the surrounding surface, it is easy to verify that this 
phmnomenon shows itself in an instant with all its intensity ; 
and this particularity had already been experienced by M. 
Chevreul (see the memoir quote~l, page 41.). Now, what must 
happen, if the contemplation be prolonged ? Since the com- 
plementary tint which covers the object results from the la- 
teral action exercised on the retina by the impression of the 
surrounding colour, it is obvious that, if this latter impression 
becomes fainter, the complementary tint must undergothe same 
change. But the first et~et being the necessary result of the 
length of the contemplation, the second is not a less inevitable 
consequence of it. Thus a prolonged contemplation will 
begin by weakening the impression of  the complementary 
tint. And indeed I have verified this fact, (see my detailed 
memoir, page 33,) which can also be easily ascertained by 
others. But there is another cause which contributes to pro- 
duce this degradation. To  make it understood, let us take 
an example. Suppose the coloured surface to be red, and 
the small object black or gray. Then the prolonged con- 
templation will develop, on the part of the retina exposed to 
red rays, a contrary action ; that is to say, an action tending 
to produce the corresponding negative sensation, or the acci- 
dental green; but the part of the organ which receives the 
image of the small object, and which is consequently alien 
to that negative action of  the retina, must, according to the 
principles of my theory, exercise an effort in an opposite 
sense ; that is to say, tending to give the corresponding posi- 
tive sensation, namely a sensation of positive red. Now this 

* M~molres de l'Institut, tom. xi. ]83~. 
t It is only to be remarked, (as I have pointed out in the article of 

.4nnales de Chim. et dePhl/sique which has been before alluded to, agreeably 
to the objections of the anonymous author) that in some particular circum- 
stances the complementary colour does not extend itself on the whole 
surface of the small object, and the middle of this becomes then slightly 
tinted with the eolour of the ground whereon the object is placed. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
A

ri
zo

na
] 

at
 0

8:
36

 0
6 

Ju
ne

 2
01

6 



Appearances fi'om the Contemplation of Coloured Objects. ~ 5  

latter sensation being also contrary to the green negative tint 
which covered the small object at tlle first instant, there re- 
sults from thence a new cause, which must eoncm" with the 
former to weaken this negative tint. Much more, if the cir- 
cumstances are such that the green negative tint be only faint, 
as it commonly happens when we look in a clear daylight, at. 
a gray object placed on a red ground ; then the above-named 
cause increasing eontinually, it must soon completely neu- 
tralize the green negative tint, and produce afterwards the 
apparition of a positive tint more and more intense. Thus is 
explained in the simplest manner the appearing, on the sur- 
face of the object, of a tint similar to that of the ground, and 
increasing in intenseness with the continuance of the contem- 
plation. When  the ground is white, the negative action of 
the corresponding part of the retina exercises itself at once 
upon all the rays which compose whiteness ; and consequently 
in the interior of the space occupied by the image of the 
small object, the positive action of the organ must produce 
the sensation of all those rays combined together, that is to say, 
a sensation of whiteness. A small object placed on a white 
ground must therefore, by a sufficiently prolonged contem- 
plation, appear to take a slight tint of whiteness. In the ex- 
ample before mentioned, I have supposed the object to be 
black or gray, to show the reasonings in a more simple light ; 
but we conceive that they are also applicable to an object of 
an~ colour whatever. 

shall now quote new experiments which are very simple, 
and confirm the above explanation, in a manner that seems 
to me conclusive. They have been repeated with the same 
success by other persons. 

1. Place on a black surface a sheet of eoloured paper, for 
instance red, and in the middle of that sheet lay a small 
square of black or gray paper marked with a white point. 
Fix your sight on this point, till a red tint perfectly visible 
shows itself on the surface of the small square. Then, re- 
taining this latter in the same place, withdraw suddenly the 
coloured sheet, so that the small square thus remains sta- 
tioned on the black surface. At that very instant, you will 
see the red tint which covers it aequire a remarkable increase 
of intensity. In this ease, in fact, the surrounding negative 
reaction of the retina operating freely, the positive reaction 
corresponding to the small square must also operate with 
freedom, and thus become much more intense. 

2. Instead of withdrawing as above, the sheet of red paper, 
cast your eyes rapidly on the ceiling of the apartment, or 
cover them completely; then you will see a surface of an in- 
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4¢6 On the polarized Condition of  Platina 

tense green, having in the middle a red image equally intense 
corresponding to the small square. This fact evidently de- 
pends upon the same cause as the preceding one. 

I shall terminate by a few words on the analogy admitted 
by Sir David Brewster between accidental eolours and har- 
monic sounds. This philosopher considers as well as myself 
the accidental colours as an impression spontaneously gene- 
rated in the organ. Now, it is admitted in physies that the 
harmonic sound has its origin in the sonorous body itself, 
which, besides the principal vibration, executes accessory 
ones. Moreover, the accidental impression continues after 
the disappearing of the direct impression, and nothing of the 
sort manifests itself with regard to harmonic sounds. The 
analogy in question appears to me therefore very remote. 

The last objections that came to my knowledge have been 
raised by Mr. Osann, in the journal of Mr. Poggendorff*. But 
that article contains, with respect to my work, such inaeeu- 
facies, that they disfigure it and render it absurd : here is an 
example, of which the reader may judge upon good grounds. 
Mr. Osann describes in the following manner my experiment 
on the combination of two complementary accidental eo- 
lours t : 

" Place on a black ground a rectangle of paper, the halves 
of which are painted with two complementary eolours, for 
instance red and green, and each one marked in the nfiddle 
with a black point, l f  you look for  some time at this coloured 
reelangle, and afterwards shut your eyes completely, there will 
appear in its place a black image with a red point on one side 
and a green point on the other." 

I think it needless to extend further the examination of 
this article, and to answer the objections therein contained. 

LXVII .  On the polarized Condition of  Platina~,leclrodes, and 
the Theory of secondary Piles. By A CORRrSPO~rDrl~T. 

To the Editors of  the Philosophical Magazine and Journal. 

GENTLEMEN, 

A S so much interest; has been lately excited by the peculiar 
Tolarized condition into which platina electrodes may be 

thrown, the following results, ohtained a few months since, 

Annalen der Physik und Chimie, vol. xxxvii. 1836, p. 291, and fol- 
lowing. 

t See at the beginning of my present article, on the subject of the 
anonymous author's objectmns. 
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